Role of endothelium in reactive dilation of skeletal muscle arterioles.
In cremaster muscle of pentobarbital-anesthetized rats, the role of endothelium in the reactive dilation of an arteriole (mean control diameter: 18.2 +/- 0.5 microns) during and after short (approximately 20 s) or long (approximately 80 s) occlusion of a parent arteriole was investigated. Distal to the occluder, arteriolar diameter increased during the occlusion (mean peak increase: 6.9 +/- 0.4 and 6.7 +/- 1.1 microns, respectively) and increased even further after the release of the occlusion as blood flow was reestablished (additional mean increase: 6.5 +/- 0.7 and 5.8 +/- 0.8 microns, respectively). The duration of arteriolar dilation after the release of the occlusion was dependent on the duration of occlusion (252.2 +/- 37 vs. 411.3 +/- 57 s; P less than 0.05). After impairment of the arteriolar endothelium by light/dye treatment, a dilation was still present during both the shorter and longer occlusions (mean increase: 4.73 +/- 1.4 and 4.73 +/- 1.3 microns, respectively); however, in both cases the additional dilation after release of the occlusion was greatly diminished. The duration of reactive arteriolar responses following impairment of the endothelium was significantly reduced only on release of the shorter occlusions. The results suggest that reactive dilation (hyperemia) of arterioles is the result of multiple, endothelium-dependent and endothelium-independent vasoactive factors.